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(54) ELECTROPHOTOGRAPHIC TONER 
(57)Abstract: 

PURPOSE: To uniformly incorporate a colorant such as carbon black into separate toner particles and to 
provide an electrophotographic toner excellent in coloring property and electrostatic charge stability and not 
causing trouble such as scattering or fog by improving the dispersibility of the colorant. 

CONSTITUTION: This electrophotographic toner contains a colorant with an adsorbed copolymer of one or 
more kinds of monomers selected among vinyl- contg. arom. hydrocarbon monomers and (meth)acrylate 
monomers with sodium styrenesulfonate. The copolymer has 50-1,000 degree of polymn. and contains one 
sodium styrenesulfonate segment in one molecule. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The toner for e I e ct r o p h o t o gra p h y characterized by containing the coloring agent to which the 
copolymer which fulfills the following conditions is sticking. 

** the copolymer of the at least one or more sorts of monomers and styrene sulfonic-acid sodium which are 
chosen from a vinyl aromatic series system hydrocarbon monomer and (meta) an acrylic ester monomer ■ — ** - 
~ [Claim 2] which has one segment to which the degree of polymerization consists of styrene sulfonic-acid 
sodium into ** copolymer 1 molecule by 50-1000 The toner for electrophotography according to claim 1 whose 
dielectric dissipation factor tandelta is 0.02 or less and whose surface density of charge is two or more nC/cm. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the toner for electrophotography used for the image formation 
which applied an electrostatic copying machine and the so-called Carfsson processes, such as a laser beam 
printer, to the detail more about the toner for electrophotography. 
[0002] 

[Description of the Prior Art] In order to compound a black toner by the suspension-polymerization method, 
after carrying out mixed distribution of the coloring agent into a monomer, the approach of carrying out a 
suspension polymerization is common. However, a coloring agent especially carbon black have oxygen content 
functional groups, such as a quinone nature hydroxyl group, a carbonyl group, and a carboxyl group, on a front 
face, since these functional groups are hydrophilic properties, they are lacking in the compatibility over an oily 
monomer, and it is easy to condense them in a monomer. For this reason, only by only adding carbon black in a 
monomer and carrying out mixed distribution mechanically, it does not distribute to homogeneity in a monomer, 
but when it is made into a toner, problems, such as a fall whenever black, and electrification nonuniformity, 
generate carbon black. 

[0003] In order to raise the dispersibility in the inside of the monomer of carbon black conventionally, the 
advanced technology shown below is proposed. 

** The technique indicated by the JP,59-52253,A ** JP,60-1 1 7253,A above-mentioned ** and ** raises the 
dispersibility of carbon black by carrying out surface preparation of the carbon black using a silane system 
coupling agent or a titanium system coupling agent. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when the artificer etc. did experiment examination, even if 
it used the silane system coupling agent or titanium system coupling agent indicated by the above-mentioned ** 
and **, the dispersibility of the carbon black in a monomer obtained the result of hardly improving. 
[0005] 

[Means for Solving the Problem] According to this invention, the toner for electrophotography characterized by 

containing the coloring agent which is adsorbing the copolymer which has the segment which the degree of 

polymerization is 50-1000, and consists of styrene suifonic-acid sodium with the copolymer of the at least one 

or more sorts of monomers and styrene suifonic-acid sodium which are chosen from a vinyl system aromatic 

series system hydrocarbon and (meta) an acrylic ester monomer in [ one ] 1 molecule is offered. 

[0006] Moreover, dielectric dissipation factor tandelta of the toner for electrophotography is 0.02 or less, and, as 

for surface density of charge, it is desirable that they are two or more 9 nC/cm, and this physical-properties 

value is attained when conductive matter, such as carbon black, carries out homogeneity distribution into a 

toner. 

[0007] 

[Function] In this invention, it is the copolymer of the at least one or more sorts of monomers and styrene 
suifonic-acid sodium which are chosen from a vinyl system aromatic series system hydrocarbon and (meta) an 
acrylic ester monomer, and the degree of polymerization is 50-1000, and it is the remarkable description to 
contain the coloring agent which is adsorbing the copolymer which has among the copolymer one segment which 
consists of styrene suifonic-acid sodium in 1 molecule. 

[0008] As a result of an artificer s etc. examining this invention wholeheartedly, at least one or more sorts of 
monomers which the suifonic-acid sodium group tends to stick to the functional group on front faces of a 
coloring agent, such as carbon black, and are chosen from a vinyl aromatic series system hydrocarbon monomer 
and (meta) an acrylic ester monomer are ****** things at the knowledge of excelling in compatibility with an oily 
monomer. 
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[00Q9] That is, at least one or more sorts of monomers chosen from the vinyl aromatic series system 
hydrocarbon monomer and (meta) acrylic ester monomer which are excellent in compatibility with one oily 
monomer can distribute the coloring agent front face to stability as a result of the adsorption of the segment 
which becomes oxygen content functional groups, such as a quinone nature hydroxyl group on the front face of 
a coloring agent, a carbonyl group, and a carboxyl group, from the sulfonic-acid sodium in the copolymer 
concerning this invention, without the next door coloring agent, alias a wrap, condensing. 

[0010] It becomes [ two or more coloring agents will be in the condition that the bridge was constructed with 
one molecule of a copolymer, / the floe of a coloring agent is formed in a monomer and / dispersibility ] poor 
and is not desirable in order that these segments may stick to two or more carbon black, when there are two or 
more segments which consist of styrene sulfonic-acid sodium in a copolymer here. In addition, the number of 
segments which consists of styrene sulfonic-acid sodium in a copolymer is computed from the presentation 
mole fraction of the average degree of polymerization of a copolymer, and styrene sulfonic-acid sodium. 
[001 1] Moreover, about a degree of polymerization, since a styrene sulfonic-acid sodium presentation molar 
fraction will become large if smaller than 50, the solubility to the increase of compatibility over the water of a 
copolymer and the oily monomer of a copolymer not only gets worse, but it has a bad influence also on the 
electrification nature of a toner and the moisture resistance containing such a copolymer. Conversely, if 
polymerization degree exceeds 1000, it is not desirable, in order that the amount of a copolymer required to 
stabilize distribution of a coloring agent may increase, increase of the viscosity of a dispersed system may be 
caused as a result and aggravation of manufacture effectiveness and the particle size distribution of a toner may 
broadcloth-ize. Polymerization degree means the number of the monomers which constitute a polymer here. The 
molecular weight of a polymer is measured and calculated in fact. 

[0012] Dielectric dissipation factor tandelta of the toner for electrophotography is 0.02 or less, and, as for 
surface density of charge, it is desirable that they are two or more 9 nC/cm. Since the distribution of coloring 
agents, such as carbon black, of a larger toner than 0.02 is uneven, dispersion arises in the electric physical 
properties of particle each, dielectric dissipation factor tandelta cannot carry out frictional electrification to 
homogeneity, but no being charged and a reverse electrification toner particle occur, and it becomes toner 
scattering and the cause of a natural complexion fogging. Moreover, toner scattering and a natural complexion 
fogging occur in many cases that surface density of charge is less than two 9 nC/cm. 

[0013] Here, dielectric dissipation factor tandelta is the ratio of the conduction current (Id) which flows when 
alternating voltage is impressed to a toner, and the repetitive current (Ic) which flows by dielectric polarization, 
and it is expressed with tan delta=Id/Ic. This tandelta value is an index which shows the dispersibility of 
conductive matter, such as carbon black in a toner, and since the conduction current will increase if the 
dispersibility of carbon black is bad, tandelta becomes large. As a measuring method, 20kg /of toners is pressed 
by the pressure of 2 cm, it fabricates to a pellet type, a 100kHz alternating current is impressed to this pellet, 
and dielectric loss is measured with an LCR meter. 

[0014] surface density of charge is the amount of charges which per unit surface area of a toner holds, and 
when this was small, and image appearance is carried out and it carries out, toner scattering and a natural 
complexion fogging occur. Since the increase of the conductivity of a toner and charge maintenance capacity will 
decline if the dispersibility of conductive matter, such as carbon black in a toner, is bad, surface density of 
charge becomes small. This surface density of charge carries out mixed stirring of a toner and the ferrite carrier, 
measures the amount of electrifications of the developer which carried out frictional electrification by the 
blowing off method, and is computed by **(ing) this value with the specific surface area (it measuring with a 
nitrogen adsorption process) of a toner. 
[0015] 

[The polymerization of a copolymer] Although especially the polymerization method for obtaining a copolymer is 
not limited, a distributed polymerization method, a solution polymerization method, and the emulsion- 
polymerization approach are good. In this case, it is among the mixed medium of the water and the water 
miscibility organic solvent which are mentioned later, and it is desirable to carry out a polymerization under 
existence of a general distributed stabilizer and the polymerization initiator mentioned later. 
[0016] The oil solubility monomer as a start raw material of a copolymer is a vinyl aromatic hydrocarbon 
monomer or (meta) acrylic ester. As a vinyl aromatic hydrocarbon monomer, what a general formula is expressed 
with a bottom type (1) to is used, styrene, alpha methyl styrene, vinyltoluene, alpha-chloro styrene, o-chloro 
styrene, m-chloro styrene, p-chloro styrene, p-ethyl styrene, and a divinylbenzene are specifically raised, and 
independent [ these ] or two sorts or more can be used together. 
[0017] 
[Formula 1] 
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[0018] R1 shows a hydrogen atom, a low-grade a Iky I group, or a halogen atom among a formula, and R2 shows a 
hydrogen atom, low-grade alkyl group, and halogen atom, an alkoxy group, a nitro group, or a vinyl group, 
moreover, as acrylic ester (meta) The acrylic monomer as which a general formula is expressed in a bottom type 
(2) is used. Specifically A methyl acrylate, To an ethyl acrylate, butyl acrylate, and acrylic-acid-2-ethyl, 
KISHIRU, Acrylic-acid cyclohexyi, acrylic-acid phenyl, a methyl methacrylate, Methacrylic-acid hexyi, 
methacryiic-acid-2-ethylhexyl, a beta-hydroxy ethyl acrylate, gamma-hydroxy acrylic-acid propyl, delta-hydroxy 
butyl acrylate, beta-hydroxy ethyl methacrylate, ethylene glycol dimethacrylate ester, tetraethylene glycol 
dimethacryiate ester, etc. are raised, and independent [ these ] or two sorts or more can be used together. 
[0019] 
[Formula 2] 
Rs 

I 

C H 2 * G-CO-O-FU — (2) 

[0020] R3 shows a hydrogen atom or a low-grade alkyi group among a formula, and R4 shows a hydrogen atom, 
the hydrocarbon group of carbon numbers 1-12, a hydroxyalkyl radical, or a vinyl ester radical. Generally the 
presentation ratio of the above-mentioned oil solubility monomer and styrene sulfonic-acid sodium is 30% or less 
as a weight ratio in the presentation molar fraction of the styrene sulfonic-acid sodium to the above-mentioned 
oil solubility monomer, and is good to use by 20% or less of weight ratio especially. 
[0021] 

[How to make a copolymer stick to a coloring agent front face] Especially the method of making a copolymer 
stick to a coloring agent front face is not limited. For example, what is necessary is just to carry out mixed 
distribution of the mixture which consists of each specified quantity of the medium which dissolves a coloring 
agent, a copolymer, and a copolymer by approaches, such as stirring, a ball mill, and a supersonic wave. In this 
case, 50% or less of the addition of the coloring agent to the medium which dissolves a copolymer is desirable. 
Although the amount of adsorption of a copolymer to a coloring agent can be checked with the weight difference 
of the coloring agent before and behind adsorption, it may be judged by mixing time etc. in simple. 
[0022] a coloring agent — a pigment and a color — it is — for example, insoluble-azo-pigment [, such as carbon 
black; fast yellow, dysazo yellow, JISUAZO Orange, and naphthol red, ] (JIAJI coupling of aromatic amine is 
carried out, and obtained); — perylene system pigment [, such as isoindolino system pigment; Quinacridone 
system pigment; perylene Scarlett, such as toner pigment; isoindolino yellow glee NISSHU, such as 
phthalocyanine pigment; FANARU lakes, such as a copper phthalocyanine, a tannin lake, and KATANORU, and an 
isoindolino yellow ready issue, and perylene MARUN, ]; etc. is raised. Toluene, a tetrahydrofuran, dioxane, etc. 
are mentioned as a medium which dissolves a copolymer. 
[0023] 

[Manufacture of a toner] The toner for electrostatic-charge images of this invention is obtained by the general 
approaches, such as a suspension-polymerization method or the grinding method, and especially the 
manufacture approach is not limited. The manufacture approach by the suspension-polymerization method and 
the grinding method is considered as instantiation, and is shown below. 

[Toner manufacture by the suspension-polymerization method] In the toner manufacture by the polymerization 
method, a toner constituent can be obtained by adding a polymerization nature monomer further to the above- 
mentioned carbon black dispersion liquid, and adding a charge control agent better known than before and a wax 
if needed. 

[0024] It is a kind at least and the thing which was chosen from the group which consists of a vinyl aromatic 
hydrocarbon monomer and (meta) acrylic ester as a polymerization nature monomer used by this invention and 
which was used as the above-mentioned oil solubility monomer can be used. Although the distributed stabilizer 
used for a well-known suspension polymerization in itself as a distributed stabilizer at the time of carrying out 
suspension distribution can be used, the point that removal from the polymer particle after the stability of a 
particle and a polymerization is easy to an inorganic dispersant is desirable, and difficulty water solubility mineral 
salt impalpable powder is used especially. Specifically, a calcium sulfate, phosphoric-acid 3 calcium, a magnesium 
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carbonate, a barium carbonate, a calcium carbonate, an aluminum hydroxide, a silica, etc. can be raised. The 
amount of the dispersant used is not seen but it is desirable 0.001 - 10 weight section and to carry out 0.005-5 
weight section extent use especially to the 100 weight sections. 

[0025] As a polymerization initiator, peroxides, such as azo compounds, such as azobisisobutyronitril, and 
cumene hydroperoxide, tert butylhydroperoxide, dicumyl peroxide, G t-butyl peroxide, a benzoyl peroxide, lauroyl 
peroxide, etc. are raised, and a thing meltable to especially the above-mentioned monomer is desirable. 
Moreover, in addition to this, the combination of the ionizing radiation and ultraviolet rays like gamma-line and an 
acceleration electron ray, and various photosensitizers can also be used. 

[0026] The loadings of these polymerization initiators are good in the amount usually used, and, generally per 
[ 0.1 ] brewing monomer - its 10 weight sections are desirable. Generally 1 - 50 hours is suitable for 
polymerization temperature and time amount at the temperature of 40-100 degrees C. Stirring [ **** ] which a 
reaction homogeneous as a whole produces is sufficient as stirring of the system of reaction, and in order to 
prevent the polymerization control by oxygen, it is desirable for inert gas, such as nitrogen, to permute the 
system of reaction, and to perform a polymerization. 

[0027] Generally 0.1-30 micrometers especially of particle size of the toner generated by this polymerization are 
1-20 micrometers, and the particle size distribution of a toner are comparatively regular, and narrow. Since a 
toner is obtained in the form of the granular object of the above-mentioned size range, the generated particle is 
filtered and it washes with water or a suitable solvent as occasion demands, and it dries and a toner is obtained. 
[Toner manufacture by the grinding method] In the toner manufacture by the grinding method, after making a 
copolymer stick to a coloring agent, centrifugal separation etc. separates and the coloring agent to which the 
copolymer stuck, and the medium which dissolves a copolymer are dried. After that, it is based on manufacture 
of the general grinding method. Specifically, mixed stirring of binding resin, a coloring agent, a charge control 
agent, the release agent, etc. is carried out. Mixed stirring should be performed under the conditions on which 
low loading and low shearing force act, and, generally various mixed stirring equipments, such as a conical 
blender, a ribbon blender, a V type blender, a NAUTA mixer, a Henschel mixer, and a ball mill, can perform it. 
Mixed stirring temperature is good to consider as temperature lower than the glass transition point (Tg) of 
binding resin. Although required mixed mixing time is different with the class of equipment, and an input, generally 
the range for 1 0 - 300 minutes is suitable. Thus, melting kneading of the obtained pre-mixing is carried out with 
a conventional method, and this kneading object is ground and classified and it considers as a toner. 
[0028] 

[Example] Hereafter, this invention is concretely explained based on an example. 
[Composition of a copolymer] 

Dimethyl sulfoxide (solvent) The 300 weight sections Styrene The 100 weight sections Styrene sulfonic-acid 
sodium Two weight sections azobisisobutyronitril (polymerization initiator) One weight section A benzoyl 
peroxide (polymerization initiator) After performing solution polymerization at 80 degrees C f or 1 0 hours, making 
each ingredient of 1 weight section above fully stir under a nitrogen air current after the mixed dissolution, It 
condensed and the copolymer resin (copolymer A) which the dimethyl sulfoxide and distilled water which are a 
solvent are volatilized, and consists of styrene and styrene sulfonic-acid sodium was obtained. When the 
molecular weight of this copolymer was measured by GPG, it was Mw=1 1000 (average degree of polymerization 
100). When asked for the presentation ratio of a copolymer from the spectrophotometric measurement using the 
adsorption property to the sulfone radical of a methylene blue, it was St/NaSS presentation =99/1. Let this 
copolymer be Copolymer A. 

[0029] Various copolymers were compounded, as the presentation ratio and polymerization initiator 
concentration of styrene sulfonic-acid sodium / styrene were changed and were shown in the following table by 
the above-mentioned approach. 
[0030] 
[Table 1] 
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[0031] 
[Example 1] 

[Processing of a coloring agent] 

Styrene 100 weight sections carbon black 15 weight sections (trade name "MA-100" Mitsubishi Kasei Corp. 
make) 

Copolymer A The monomer dispersion liquid of carbon black were obtained by supplying the above-mentioned 

carbon black in the styrene monomer the 3 weight sections above-mentioned copolymer was made to fully 

dissolve, and carrying out with a ball mill for 20 hours using 2.3mm stainless steel ball. 

[0032] The diameter of carbon black distribution which carbon black was distributed by stability, without 

condensing in a monomer, and was measured with the laser diffraction type particle-size-distribution meter was 

0.25 micrometers. 

[Manufacture of a toner] 

Carbon black dispersion liquid 40 weight sections styrene 40 weight sections butyl methacrylate 18 weight 

sections divinylbenzene 0.9 weight sections diethylene glycol 2.5 weight sections dimethacrylate charge control 

agent 1 The 0.5 weight sections ("BONTORON S-44" ORIENT CORP. make) 

Charge control agent 2 The 0.5 weight sections ("kaya set T~2" Nippon Kayaku Co., Ltd. make) 

Azobis dimethyl The toner constituent was obtained by fully carrying out mixed stirring more than of 3 weight 

sections valeronitrile. The suspension oil droplet with a pitch diameter of 10.3 micrometers was obtained by 

using the homomixer made from the formation of a special opportunity for the continuous phase which adjusted 

this from the water 400 weight section, the tribasic-calcium-phosphate 6.3 weight section, and the sodium 

dodecylbenzenesulfonate 0.004 weight section, and making it suspend for 10 minutes in 8000rpm. The 

polymerization was performed for this at 80 degrees C for 8 hours, and the toner was obtained by repeating 

filtration washing. 

[0033] 

[Example 2] 

[Processing of a coloring agent] 

Styrene 100 weight sections carbon black 15 weight sections (trade name "MA- 100" Mitsubishi Kasei Corp. 
make) 

Copolymer B The monomer dispersion liquid of carbon black were obtained by supplying the above-mentioned 
carbon black in the styrene monomer the 20 weight sections above-mentioned copolymer was made to fully 
dissolve, and carrying out with a ball mill for 20 hours using 2.3mm stainless steel ball. 
[0034] The diameter of carbon black distribution which carbon black was distributed by stability, without 
condensing in a monomer, and was measured with the laser diffraction type particle-size-distribution meter was 
n micrometers. The toner was compounded like the example 1 using these carbon black dispersion liquid. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



2007/06/18 



JP,Q6-167833,A [DETAILED DESCRIPTION] 6/7 > 

[0035] 

[The example 1 of a comparison] 
[Processing of a coloring agent] 

Styrene 1 00 weight sections carbon black 15 weight sections (trade name "MA- 100" Mitsubishi Kasei Corp. 
make) 

Copolymer C One weight section (the addition of a copolymer was added so that the number of mols of styrene 
sulfonic-acid sodium might become the same as that of examples 1 and 2.) 

[Manufacture of a toner] The toner was compounded like the example 1 using the above-mentioned coloring 

agent 

[0036] 

[The example 2 of a comparison] 
[Processing of a coloring agent] 

Styrene 100 weight sections carbon black 15 weight sections (trade name "MA- 100" Mitsubishi Kasei Corp. 
make) 

Copolymer D Four weight sections (the addition of a copolymer was added so that the number of mols of 
styrene sulfonic-acid sodium might become the same as that of examples 1 and 2.) 

[Manufacture of a toner] The toner was compounded like the example 1 using the above-mentioned coloring 

agent. 

[0037] 

[The example 3 of a comparison] 
[Processing of a coloring agent] 

Styrene 100 weight sections carbon black 15 weight sections (trade name "MA-100" Mitsubishi Kasei Corp. 
make) 

Copolymer E One weight section (the addition of a copolymer was added so that the number of mols of styrene 
sulfonic-acid sodium might become the same as that of examples 1 and 2.) 

[Manufacture of a toner] The toner was compounded like the example 1 using the above-mentioned coloring 

agent. 

[0038] 

[The example 4 of a comparison] 
[Processing of a coloring agent] 

Styrene 100 weight sections carbon black 15 weight sections (trade name "MA-100" Mitsubishi Kasei Corp. 
make) 

Copolymer F 40 weight sections (the addition of a copolymer was added so that the number of mols of styrene 
sulfonic-acid sodium might become the same as that of examples 1 and 2.) 

[Manufacture of a toner] The toner was compounded like the example 1 using the above-mentioned coloring 

agent. 

[0039] 

[Evaluation] The result of having evaluated the toner engine performance is shown in Table 2. 

[0040] 

[Table 2] 
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[0041] The toners of an example 1 were tandelta=0.0070 and volume-resistivity =1.1x109, when carbon black is 
carrying out minute distribution into the toner at homogeneity, has sufficient black tint, fabricated to the peilet 
type and measured dielectric loss with the LCR meter. The saturated zone electrical quantity in the ordinary 
temperature normal relative humidity when developer-izing this toner with a silicon coat ferrite carrier showed - 
30.1microC/g, and it was almost changeless in the amount of electrifications to the bottom of high- 
humidity /temperature, and was -28.8microC/g. When this developer was carried in the copying machine (trade 
name "DO1205" Mita industrial company make), it is the good image of image concentration 1.4, and there was 
also no degradation by **-proof [ 20,000 sheet ]. 

[0042] When the copy trial was performed about the toner of an example 2, it is the good image of image 
concentration 1.4, and there was also no degradation by **-proof [ 20,000 sheet ]. In the toner using the 
copolymer of the examples 1 -4 of a comparison, Tandelta is large, surface density of charge is low, and when all 
carry out a copy trial, problems, such as toner scattering and a natural complexion fogging, have occurred. 
[0043] 

[Effect of the Invention] With the copolymer of the at least one or more sorts of monomers and styrene 
sulfonic-acid sodium which are chosen from a vinyl system aromatic series system hydrocarbon and (meta) an 
acrylic ester monomer By distributing in a monomer the coloring agent which is adsorbing the copolymer which 
has the segment which the degree of polymerization is 50-1000, and consists of styrene sulfonic-acid sodium in 
[ one ] 1 molecule It became possible to distribute a coloring agent to homogeneity, and the coloring agent 
contained in homogeneity at particle each, it excelled in coloring nature and electrification stability, and it 
became possible to obtain the toner for electrophotography without faults, such as toner scattering and fogging. 



[Translation done.] 
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tt, £ * y ^ - * $ & K SlffiM^ 

lift***-? fc 5 fc ft M tt¥*f*i-»-T 5 SSfPtt Sc^ L 

tcrtXlZX— *V/7 s/^fi^-y-r-tf^— ic^-fS:* 30 

[0 0 0 3] * — tf>7*7 -y?<r>*/-?— <$X<T) 

0)#fflBg59-52253-t^fS 
©#MBg60-117253^£;$g 

±8E<D, ©fcM^SftfcftlffW:, v-7^**s/7°y ^* 

[0 0 0 4] 

[0 0 0 5] 



fWf-6 - 1 6 7 8 3 3 

2 

^50~l 00 0f&0, i^7vfi/yx;u*y|t 
h y ?A^f,45t^y h^l^^iC lfi^LTV 

[0006] &t~ s m^nm b-r-commiEm t a n 

SiiO. 0 2&T-C, A^iItSfSli9nC/cm 
[0 0 0 7 ] 

T ^ !J ^x^f^ / -7 - J; 9 Slin5'>* 

< £ tiSWl©^/-7-t^f i/y^^St h y 
!>AiC*I^fl:-e, 5 o~ 1 0 0 o-c-fc 

t£Z>±yj y bZ&M'&ft* 1 ffi* LTV -5 

So 

[0 0 0 8] #»9itt, 

7 j<|l^/-7-&t>* (^) y /ug^xyvi^e-y-v- 
#;£rc>tl^tt('fltL5 £^5*oaicS-f < t»-ffc5 0 

[0009] ^&mmm<D*; >\±?Km&, 

5t^^yh«ft5g^ -7?ro*tt¥*fr£wffi 

[0010] it^^f^cfio^^i^^^/ix^^gf 
■7- h y !>A^f>^5-fe^y v h^*t**5*^i:i±, 
ififjt^^ >- hisiiro*-^y7*7 

tpcoTsf-uyxjuKi-'mi- b y ^A^pjft^-fe^^ y h 

»i4, *a^fr<7j¥isa^it£^-9 L ^>x^*^Ky- 1- 

[0011I tfc, m^lcMtTrt, 5 0 «t iJ/Jx^V^ 

tt^ j-r — (omnm^Mitt^ tit* r> xk < % r © j; 

50 f£fP£K.(£t-o jlicfi^S// 1000 JliSi , 



(3) 



#M¥6- 1 6 7 8 3 3 



•j, test LT4H»^0>tt«0>*ll*«:iH#, MiiSWw 

[0012] Vf-^JMJ 1^-C0R«IEM tanSfi 
0. 0 2&TT% ^oIItStIli9nC/cm ! « 
±tfo51t^f*U\ Itlgtanyso. 02 

ffl.fr ^ "C* 5 fc 46 , oI«itti: Si o # 

«® h U h — f»«k^NbWL*»-5S 9 ©JR 

[0 0 1 3] M*IEffi tanStli \£& 
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iz£*)ffinz&.QLnm(ic)<nitX'by. t a n 5 = id 

/ I cT*$ c?tt<5„ :Otan8IliFt-1 5 «A-*' 

fc* t a n 6 |±*# < fr£„ ffl'J5£*tfct LTtt, 

4:2 0 Kg/cm' COj±^-<?7°l/^.L, -<ls-y hVHZtfic, 

MLXZffy^Uy MCI 0 0KHz£>£$fE£BW>nU L 

[0 0 14] *ffi«^Si(ib-t— coW4*ffi®fcfc 

R 1 



CH 



= C 



* fcB#[c h-j— J»ft-^tfUia*»#9is«^l£'t5. hi—fa 
U - 7 v V % co y|«tt^K w SHMfeWi v ^ h t- 
-coai*tt^±iL, «ff*m£^{&T-f Sfc^Sffi* 
«f**l±/h£<fc3. rco«Bm#t;Sl±, Ft-i7 

[0015] 

[*S##co«£-] *S-a-#Sr^ 5M#ffil±#(c|iS^$ 
[0016] *M^ft:wt±J»JR»4: LTcoti^tt^Sff 

til, -fe^^T^; (1) t?^$ti5tro^ffl$tL, 

20 a-^PD^f 1/7 o— ^ P P Uy, m- 

7 D c^f p — 7 p d 7 U > , p -ai^/l-'^'f' 

2 «y ± £ff ffl 1- 5 Z. t tfi X & 5 „ 
[0 0 1 7 ] 




(1) 



[0 0 18] At. Rlfl**®^ M7/^/HX %i/l&-2-x-'?A"^**sA' % j3 — fc K p 3f- ->T 7 ]) 
il/sp-^VJST-^^L, R2li**M-T-, 617/^/1/ 5vK y - t Kp *i>>T 9 ]) A-g^P fcVK S-tKo 

ffiffl^H, flrf£#)S-ii77 U/U-K^^/K T^y^SS^ lfe>Hs ^Hibco^Xli2ajy.±lrf?f : ffli--5Zi^-e 

fvK 7^!J/Vl7'f/K 77U^|-2-if^^r>' t5. 

;K 7y!i^St->i'P^^K 7^!)^i7i^/K 40 [0019] 

^^^iJ/U^^K ^^!)^*->'K ^ y ^ [ft 2] 

R 3 

' I 

G H 2 = C-CO-O-R4 — (2) 



[0020] itf, R3fi7k*i^7-Xttig;«T^^^S 



h y ->Aco|fljS^*-eS*]ti LT 3 0%« 

[0 0 2 1 3 

50 *fe^j*raic5S*$-ar?.77)4!±#{cPS/E$n4H^ 0 Mx. 



(4) 



6- 1 6 7 8 3 3 



[0022] ^fe^Jicii, §t£h SsWfcij, Mili* 
y, r -/■* u-v >\ 1~y h —fr \s y Ytt t'co^ttT y"M io 

7rt-/n^-+, i?i/=.>-u— ^ -to 9 ; —Mizn 
i&fci.—* ■ 4 y-Y > h*y y -x_ n - y y - = •>• -> ^ -< 
y-f y KU /ip-uf-f y*sa.t£i?<D4 y -f y k y y 
; y kv^ms ; ^ 

-<y yy-vyi— y&t'o-^y u^saER ; fri'^fcff fe 

[0 0 2 3] 20 

[SSiBfi^ffiKJ:* h-^- Kit) iMi;J;5hf-I 

[0 0 2 4] *$g Wt:fflV % &fr 5 tUT 30 

9, ±tmB'\i^-M.W- 1 LTJBv^fcfcw&fll^&^ias 



igBJwML-c, 0. 0 0 1~1 oltai, #[C0. 0 0* 

r/ty-f y^fa- h y ^ (fi 

t4«!b8 0tT?l O^ra^fi^ffofc^ jft$f 50 



[0 0 2 5] a^M^iji LTI4, Ty'f'x-r y/f-o 
BHk 7 £ o -f /H* coifiifcf k fc *> if 6 ti , # £ 1:55 

Jojitt^Hroi ? ft'f ^yfk^Wife^^ir «■« 

[0 0 2 6] me»»M^HI*MB«)E^*i±, iiSfflv^ 
bttT^S»TJ;<, — iRlcttii**!*:^ 0 0. 1-1 

os«b*s»*u\ a^?aj$xo ? iitwii-iS{w4 o~ 

1 0 0°CcDS«-t:-l-~5 O^Plffl^iga-Cfci. SJ£^» 

i < , 4 tcmm ic J; 5 m-a-ttiffl &Kit1- 5 ft icRiS 

^*^*#c0^ett*'X-C-jimLTfi^^tf 5 W7j5»4 

[0 0 2 7] rroM^-tcJ; 9£fifc1-5 h-*— ©*fcStt- 
ISiCO. 1 ~3 0 m, 1 ~~2 0 ju mt'fct) , h~f~ 

h-7— mm mmmztz h-^-mmx 



tffiWTy'yxli^* (Tg) iottev^iast 



[0 0 2 8] 



3 0 Olllli 

1 0 oil 



ifi*£[$ 

5tt7f i/yi 7f i/y7s^*y|f h V $J±b i. 9 



(5) 



#M¥6- 16 7 8 3 3 



mm&fcA) Kmc* iro#an 

^-Tl&GPCCJ; >3S!l^Lfci:r6Mw= 1100 
o 0F*9££-a i o o ) -cfcofc. *S-a-ftWiifij&lt£ 

*3tSPJ^i 9*fcfci::5S t/Na SSM=9 9 



[0 0 2 9] ±3$ro*ffiicJ: 9 , i/yx/wtyit 

[0 0 3 0] 
[*1] 







" r 7 / ^13 9 O « / ^ 3 PX 




i u u 
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q a n 

O i? u 


1 




1 0 0 


3 




8 0 0 


5 




3 0 


1 




13 0 0 


1 



1) 



i o ofiStp 

1 5M»f|5 
3fii 



[0 0 3 1 ] 

l&tefci i ] 

i o oMikM 

1 0 Oj 

— ^i-ilSW*— if^yfy S^Sr&AU 2. 3mmX 
ryux*'-/^fflWt 2 OHfPsl^-A'S: Mzi. *)fft£ 

[0032] ti-Tf-y-Zy ytlttJT—^^M.-fZ, 
D~-t^y7'y y^WM 

mMM\m\ i 0.5 a*H3 



4 0 fifcffl 
4 Oftiftf 
1 8S»fC 
0. 9fi»fi5 
2. 51MP 

0. 5***13 



( r*>hpys-44j htttO 
«WftlJ«»J2 0. 5S»SK 

«±&H-#l-*I£-3f#-f 5 r 1 1- J; t> h^-»it#5^l# 

6. Kf->^>t>X;W*ylf h U >)i 

o. o o 4s*£bj; vmmLtcmmm\z®mmim** 

5^f-^ffl^T8 0 0 0 r prati 0 / M3MM& J &2> 

zt^xv, w-mmio. 3 »m(Dmmmmzmc 0 - 
8 o°ct? 8 mmm-s-zn ^\ mmm&zm v &-t 

[0 0 3 3] 
[HJM2] 

(ffin p p£. I'M A — 1 0 0J 



l o oSM&R 

1 5S*fl5 

2 



-7 

— ^?\c!tM.<Dl3 — i^yzfy y 9 &r&A 2. 3mmX 



(6) 



tc 0 

[0 0 3 4] * - > 7 7 -y (± y - 'P ! - §rlfe-t- 6 
J: 9 Ste Lfc# — Jf?y/7 y * #jft€6Ji 0 . 2 5 ju mf 

[0 0 3 5] 

amm i ] 

7s=J-uy 1 0 OJWlgfB 

ij—fcy-fyyt 1 5i*gB 

TMA- 1 0 0J = »b*tfc«) 

*S^c HIS 
fc. ) 

[0 0 3 6 ] 

[J£«0»J 2 ] 

(fSp°p£ TMA- 1 0 Oj 
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LX hi—Z&l&VtCo 
[0 0 3 7] 
[Jti50ij3] 

looiii 

(j^p p p^ rMA- i o oj HSfb&ttS) 

fc. ) 

[ 0 0 3 8] 
[Jfc«ffi|4] 

y>*f-Vy 

jl—Tfsy-?7 y$ 
(Sp°p^ TMA- 1 0 Oj 

fc. ) 

LX hi—Z&f&LfZe 
[0 0 3 9] 

IWm] hi— ttlB«:ffffiUfc*S*S:*2»^i- 0 

[0 0 4 0] 
[*2] 
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1 5fi*g|5 

4 0 
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0. 25 fi m 


0. 0086 
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[oo4i] mum i <r> hi—nx-tfy-?? yt&v 

ife£il/E U;t:^tan 8 = 0. 0070, WW&tfi 

= 1. i xi 09T*&ofc„ ;»Ft-^->!)3y3- 

h7!7-f h** y Tic J; i9IiftMttfcB#c7?^SS 

■cwiaft««*«- 3 0. l^c/g^u ^£iks 

Tf-*5^t:t>fii:^^*ffi*»-^t»i*<-2 8. 8 u 30 

c/g-e-fcofc 0 :©SM^a?i (i^n B p^ I'd c — 

1 2 0 5J HHI*ttK) !C^«Lfci^6, fi&ft 
Si. 4(O^0^Bj^-efc'9, 2^ftf«fCj;5£fkfe 

[0 0 4 2] h-t-toV>-C*9WR*fTo 



a\£5fc£<z>IRIJHaMS£LTV*.5 0 

[0 0 4 3] 

xfH'^*yRt h y ^A^ft^-fe^ > Mr 1 



